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NOTES FROM THE EDITOR 



Analyses clustered In two areas are presented In this Issued They 
deal with teacher education (five papers) or with cognitive development 
(four papers and a response). Within the teacher education cluster, 
Cantpbell and Martinez-Perez reported on research Involving elementary 
education majors relative to their self -concept > attitudes* and science 
process skills" Harvey looked at the IhTlueSi"e" ot teacner^lSaC^gfouirid ' " 
variables on the achievement of students. Kagan and Tamlr presented 
Information about Israeli teachers and their attitudes toward and 
partlclpatl<5n in in-service education activities* Lawrenz's study involves 
that elusive concept of '^teacher effectiveness." Yeany investigated the 
use -of what is termed strategy analysis in a method^ course with preservlce 
teachers. ' . * ; 

The cognitive cluster has* as may be expected* a rather predominant 
flavor of ^iagetian theory. Brown et al worked with Mexicans-American 
pupils studying science* Good and his collegues looked at student 
cognitive characteristics and classroom behavlQr. Lawson and Nordland 
investigated the achievement of nonconservers in BSCS biology. Smith and 
Padilla provided a description of strategies first grade children used in 
performing a seriation task. ' 
^ Thi^ issue concludes with the response of Good et al* "to the^xritique 

I i 

of thgir article presented earlier in this same document. We welcome the 
J>oppo»tunity to present'^^esponse to analysis in the ^ame i^ue as the 
analysis which provoked the response. This situation is possible because 
we have a backlog of articles which enables us to wait for a response 
when we are notified that one is farthcOTiing, At the same time we realize 
that abstractors would' like to see their remarks* in sprint as soom as possible, 

ill 



There does not seeln to be a resolution to* this problem that will satisfy 
all partlea concerned so we have chosen to consider the reader* If ISE Is 
used In college science education i research courses (and^we hope It is) > It 
sterns useful for the analysis and a tesponse to' the analysis to be contained 
wlthln the same Issue so that students may compare constructive criticism 
and ^author^s explanation of his/her reasot^s for presenting the Information 



as It was found In the- article critiqued. 



* 1 

Pal rlcla E, Blosser 
Editor 

Victor J, Mayer 
Associate Editor 
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Campbell, Richard L. .and Luis Martinfiz-^Perez. "Sel f-concej^t and At-ti- 

tjades as Factors "in the Achievement of - Preservice Teachers.'* Journal 
of Research in Science Teaching 14(5): 455-459, 1977. ^ ■ - . 
Descr±ptors™*Achievement ; ^Attitudes; College Students; Educa- 
tional Research'; *mgher Education; Methods CoJrses; *PreseTyice 
Education; Science Education; *Self-Coni:ept *Teacher Educa.tion 

Expanded abstract and analysis prepared especially fora.S.E. b^ 
William G. Lamb, Frederica Academy, St.'^ Simons Island, Georgia 



Purpose 



^he purpose of ttife Investigation was to detentfine the- relatfonships\- 
among self--concept, attitudes toward science, 'and science process-skill 
achievement of preservi.ce elementary^ducation majors. 

^ + 

r 

Rationale - * , 

The studyts rationale wa^ ^^^^I-established by reference to the theory 
of self-foncept as a behavioral determinant developed by Snigg and Combs 
(1950). Other studies cited linked sel f-concept ' tc achievement and ^ 
achievement to attitudes, yielding the hypothesis that attitudes ahd self<- 
concept are related. \^ ^ ♦ 
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Research Design and Procedure 



/The research design was a correlational one.-^^ Subjects- included 
elementary education majors. who experienced instruction based' on a modular 
package described by Campbell (1975a), 'Self-concept .was measured Ky the 
Tennessee Self-Concept Sgale (Fitts, 1965) v reliability (t3rpe unspecified)' 
- 0.88 for the total and *'in the range of 0.88^190 for the Campbell and / 
various profile segments," Basic and integrated science process skills \ 
were measurcfd by tests developed by Campbell. Hoyt reliability coeffi- 
cients were. 0,92 for the basic process skills test an^ 0.96, for the inte- 
grated process ski^lls test,. No other informatic^n including references, 
item type or number, test format, reliability sample, etc., was 'provided/ 
Attitude Inventory (M6ore and Sutman, 1970); test-retest reliability* 0.93. 



The^^llccted data were analyzed by*^ calculating correlation and regression 
coeif IclentffV^ ^ 



Findings 



The^ihvestlgdtors reported statistically significant correlations 

ainong all thr^e variables. Regression equations Indicated a relationship 

only between self-concept and basic s^lenc^ process skills achievement. 

* * 

' ' ' * ' * \ 

Interpretations . 

V . 

The studies reporting links betweeir^self-concept and achievement, and 
achievement and attitudes were supported, and evidence linking attitudes 
^'^to self^-concept ^was discussed. The finding that only self^concept pre- ' 
tlicted achievement' was ratlonallzed^us^n^ the argument that elementary 
education majord had established attitudes toward science that were ^ 
unaffected b)r the "treatments", Self^concept and process skil]^ achievement . 
were hypothesized to have been affected. ' - \ ^ 

■/abstractor's analysis • 

The study 1^ straightforward. Informative, usefbl-and similar to many 
other studl^^xdi;)! the area. There are a few nitpicking weaknesses however: 

(1) Insufficient Information about the ffclence process skills test Is pro- . 

' vlded. Science process skills are usually quite difficult to measure, 

« 

and the reliabilities are unusually high for a process skills test.^^^ ' 
The authors should provide either references for the Interested reader 
or should describe the test Ifi ^ore detail (Note^l), ' , 

V , ^ - 

(2) / The necessity for a '^treatment'* Is never clearly established. There 

r f 

were described neither a control, alternate treatment, treatment goals^ 
nor pre and post tests. The authors '(^bvlcuisty teach elementary science 
methods; the relationship" between their acailjBmlc duties and their 
research 10 Implied but iu>t discussed. 



C3) Some of the authors* conclusions and implications ate rtpt only not ^ 
supported by the data reported but are unrelated to the study as 
desctlbed In the written report. For example: "The concern of 
teacher trainers, then^ should cb... allow prospective teachers to 
have some Input into their training, and provide mechanisms whereby 
.prospective teachers can discover- and practice learned skills both 
In a si mul at ed^i environment and Intone which Includes children," 

This reviewer believes In tfcese "last tvo points almost as much ^s he 
believes. ^,n ^tom*s Apple Ple^and the idea tfiat good is to be preferred over 
evil. They are, however, absolutely unrelated to the study as reported 
and should have never escaped the watchful eyes of the panel of journal 
referees. The same can be said of their conclusion that self-concept and 

process-^skill achievonent werie affected by the .treatment , 

1 ' ' ' , 

As mentioned above, these points (with the possible exception of 
reporting strong unstudied beliefs as fihdings) are nitpicking, Th^ study 
tB >as^cally^a strong if simple one establishing the relationships among 
attitudes tot^ard science, self-concept and science process skills achieve- 
ment. These relationrihip^ should be explored more thoroughly, 

A criticism not related to the study directly is one of journal 
polity. The authors presented a study very much like the'^e reviewed 
above at a NARST meeting a few years ago. It is unclear whet hep the pub-^ 
lished study is the same as the* NARST-presented one or a replication. The 
Journal of Research in Science Teaching; and oth^pjjournals should adopt 
the policy of requiring submitters to footnote l^rior presentations", of the 
reported research. This would save all of us who review the iiterature^ 
from time to time the trouble o^ attempting to determih^that is^ 
reported and what is replication. With meta-analysis as a res« 
nique of increasing interest, such a policy might be aiy Important one to' 
adopt , t ' ^ 



is jatf^t^iply 
search tech- 



Hdte 1 ; This reviewer 4ias made tvo attempts to obtain Campbell*s*^ 
tests — once at the NARST meeting mentioned above and once via a letter 
^fter the reviewed study appeared in ^RST. Neither attempt resulted lb 
a' copy of the instruments, Similar instances have occurred with other 
authors and Instruments — e,g,, the r^aven Test of Logical Operations, 



For that reason^ it is itnportant that authors include^ and editors demand^ 

) ' • 

sufficient jJetail in research reports such that other researchers can not 

4 

only get a general idea of what happened but tan replicat? the reported 
research- One possible mechanism for including such detail in a short 
report is to^ include an experimental section in small print such as that 
which appears in publications sponsored by the American Chemical Society, 
such as the Journal of the American Chemical Society and the Journal, of 
Organic Chemistry . In that tfay» those persons who are interested in only 
the general features of the stady» the discussion and conclusions "fbuld . 
read only the report itfself;, those interested in the experimental details 
could also read the fine print. 



REFERENCES 
* 

Camp']fcll» R. L: Special Teaching Laboratory: Science (Module) (Rev. Ed.>. 
M^pmi: Florida Internati6nal,University» 1975- 

Fitts» W. H. Tennessee SeXf*Concept Scale Manual - Nashville: Counselor 
Recordings and Tests* 1965. ^ ..-■^ 

ttoore^ R< and F, Sutman- "The Development » Field-Testing and Val^idation 
^ ^ of an Inventory of Scientific Attitudes." Journal of Research in 
^ Science Teaching 7: 85-94» 1970. . . 

•i 

•Snlgj{, D.' and A. W. Combs. "The Phenomenological Approach and the Prob- 
lem of Unconscious Behavior: - A Reply to Dr. Smith." Journal of 
Abnormal and Social Psychology A5: 523-528, 1950. 



6 

erIc - 11 



Harvey, T, J, "Tl^e Influence of Science Training on Student Achi)sve- 
ment In the Age Range 8-10 Years Old." Journal of Research In 
Science Teaching , 14(1): " 13-19 » 1977. 

Descriprars"*Acad6mlc Achievement t Age; ^Educational Research 
★Elementary Education; Elementary School Science; Instruction; 
School Role; *Sclence Education; *Teacher Education ^ 
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Purpose 



This study was deslgne<t to determine whether the science background of 
teachers/ age of th^ students *. and't^pe of school\have relatl6nshlps 
to the* achievement of students taught a particular unit o*f study on 
electricity. ' ^ 



Ratlorrale ' , 

Most science teaching units produced for children of ages 5-11 assume 
that the teacher's science background Is not a factor In student t 
achievement. This assumption was questioned on the basis that teacher- 
trMnlng* InstfCuKlonfr place emphasis on the student^s major subject* 
vhlch suggests thAt teaching effectiveness Is related to academic 
ability In that subject. 



Research Design and Procedure 

The subjects were 259 students In five Bath* England* primary schools. 
Three #age levels were Involved for a total of six age-school groupings. 
The author's Intention to compare groups taught by science-trained vs» 
nonscl^nce^tralned resident teachers was complicated by the fact that 
Only two of the available teachers met the criterion of being science-* 
trained (one year or more of science background)* Since the author 
was a sclence^tralned teacher> he undertook the Icstructlon ^of the 
comparison groups. To equalize academic ability* students were 



assigned to treatments by a modified randomization with the stipulation 



tnat resident 


teachers 


taught children taken dnly from 


their own 


clif sses • 














Treanuent Group 


s and Number of Subjects 


Scnool- 


Age 


R NS-T 


R S-? 


A S-T 


A 




22 




22 


O 




18 




19 


, C 


10 ' 


15 




16 


D 


9 


24 ■ • 


- 2A 


2A 


E 




12 




13 _ 




* 8 


13 




lA 



R NS-T: resident, nonsclence* trained 

f .*/ 
R S-T: .resident, science- trained 

A S-T: ' author, science- trained 

Xhe Instructional unit consisted of six topics In el^entary electrl* 
city. It Is described as being specifically structured for use by all 
teachers. The author Implies that each topic was presented In / 
single pne-hour lesson and tha^t the unit was completed In six weeks. 

Thje Instrument used t6 measure student achievement Is described as an 
objectlve^type written ^^st. Instrili^ent analyses performed on the 
posttest revealed a mean sc«re of 15.90, a standard deylatlon of 5.87 
and a Kuder-J^lcha^dson. Internal reliability of 0.78. 



Findings 

One week after the completion of the instructional unit, the achieve* 
ment test was administered to all subjects, and comparisons were made 
usln^ analysis of variance. ' ' , 

• i ^ 

The two schools In which a science-^ trained resident teacher was Involved 
were consldereil first. Comparisons were made only within schools. In 
both Schoola A and D, there were no sl^lflcant differences between the 



^ three teachers In student ^ach^^evement. On the basis of this' finding 
of no difference, direct comparisons between the author's students 
and those of the resident nonsclence-^tralned teachers were made In 
subsequent analyses. 

The next series of analyses compared student ^achlevetient between ^ 
teacher's science training and between schools With subject age 
b&lng controlled, in each case there were no significant differences 
between teachers, between schools, or In Interactions between teachers 
and schools.' 

In the last set of analyses, achievement between ag^ groups was con* 
sldered. One school (E) had two age groups Involved^ maklAg comparl^ 
son within a single school possible. ^ In this case, the difference In 
achievement between ages was significant at the 0.03 levels while no 
differences were found^^etween teachers or In Interactions between 
ages and teachers^ \ / . 

Because previous analyses had shown no differences between schools or' 
teachers, the age groups were combined for a final comparlsotf,^wlth 
the ten-, nln^, and elght-year-olda conatltdting, the three compari- 
son groups. Differences iLq achleveoaent between age grojti^amrere found 
to be significant ^t the 0.01 level. / ' 



Interpretations 




The findings of no difference In achievement attributable to science 
background of the teacher or to type of school may be related to the 
type of Instructional unit used. Thls-unlt was designed for use by 
teachers whose science background may be limited. The impllcatlon^la 
that elementary physical science Qiay be taught succesjsfully by 
nonaclence-^tralned teachers when the Instructional unit Is carefully 
structured. These results strongly suppprt the argument for produc- 
Ing such structured units because they seem to eliminate two variables 
which jcould affect student achievement. The third findings that achieve 
ment la age-related, la consistent with Plagetlan theory^. 



ABSTRACTOR'S ANALYSIS 



The report would have been enhanced by setting the experimental question 
la a background of related research, and developing a rationale for the 
Investigation on empirical grounds — If not theoretical. The only two 
references cited are methodological, leaving the reader to speculate 
as to the background and significance of the problem selected. 

The Instrument for measuring student achievement was described only by 
brief reference to ItQ general format. The number of Items, comments 
on Item content, examples of Items^ details of administration » or reference 
to published Instruments of a similar nature were pot given. Acceptable fig* 
ures for Internal reliability are given, but no comment on validity is made. 
Neither^ Indeed, can any Inference on validity be drawn from the available ^ 
Information, Item analysis Is mentioned, but It must be assumed that this 
refers to Internal reliability only. Since the analysis was made on the . ' 
administration at the conclusion of Instruction., the same administration on'^ 
vhlch the study as a whole a,' based. It Is difficult to see^how any.reflre*- 
ment or *fiodlfl cation of items could have occurred at that point. 

Some of then<ieslgn flaws of thls^ study reflect probl^s Inherent In * 
research of this type. It Is disappointing to note that the author 
falls to acknowledge such problems. A carefully developed discussion 
of the study 'fi limitations would have been helpful. ' v 

t ' m - 

One design problem that would have been quite easy to avoid was the 
'oofiss^lon of a pretest. Pretest results could have been useful In- 
several ways,' such as shedding light on Initial equality of the^ 
various groupings. In addition, ^positive pre-post gains would have *l 
established some evidence of criterion validity for the Instrument. 

■ 

The author must be credited with the Inclusion of af large number of 
IIj^ Subjects. Even though mQst of the comparisons ^zd made between^^aller 
subgroups, such comparisons may be thought of af replications Vhlch 
tend to strengthen the reliability of the findings. 
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Several of the author^s conclusions require comment. While he does* 
not directly state that nonsclence-tralned teachers were equally 
Successful with sclence-ti^^lned teachers, he strongly suggests It 
by referring to the success of the material (called **lnStructlonfltl 
unlt^' here). In the absence of demonstrated gain scores, one might 
with equal logic conclude that the variously-strained teachers were 
equally unsuccessful . 

\ 

4 * 

The conclusion that the demonstrated differences In achievement between 
age groups Is consistent with Plagetlan theory Is not overstated, and 
Is eminently reasonable. Another possible Interpretation not mentioned 
by thfe author Is age-related difference in test facility. 

The >:oncluslon that the results strongly support further development 
of instructional units carefully structured for use by nonsclence- 
trained teachers Is disturbing to .the abstractor pn several counts. 
First, the superiority of the Instructional unit in being limnune to 
limitations in the teacher's science background 1^ not established by. 
comparison with appropriate control groups where such effects, might 
occur. . ' ' 

Second; there Is no evidence .tha,t ^.earning took place. A pretest 
and/or comparison with a group not baught the unit would have ^greatly .i^ 
enhanced ^e study. ' ^ 

Third, neither the objectives of the unit ngr the construct measured 
by the instrument Is fully stated or explained, ^nd neither Is the 
relationship of the two established. One 'can easily Imaging, similar 
experimental results had the Instruction dealt with topics quite 
unrelated to the test. A weakness common In studljes of this typej; that 
duration of treatment may not be sufficient to produce measurable 
effects. Is not explored. . V . 

Finally, even If the three previous points h^d been thort>ughly estab- 
lished, the question of the value and significance of such learning to 
the child remains to be considered. This point, whl'le beyond the scope 

11^ 



of rigorous testing In a study such- as thls» deserves some attention 
before* assertions of support for the^ Instructional unit can be justl- 
fled, 1 ' 

■■ ■ ■ / 



/ 
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Kagaa, Martin H. and PlncH^ Tamlr. ^'Participation In and Vl^ws Concei?fling 
In-Service Training Among Hlgn School Science and^tathemitlcs Taachers 
in Israel — A Survey." School of Science and Mathematics , 77(1): 
31-46. 1977. 

Descriptors — *Inservice Education; *Inservice Teacher Education; 
^Hathematics Teachers; Science Education; ^Science Teachers; 
*Secondary Education; *Surveys; *Teacher Education 

Expanded abstract, and analysis prepared especially for t.S.E. by 'William 
C. Ritz, California State University - Long Beach. 

/ ^ ' "... 

Purpose , - . ' 

\ y f 

Th4.s study set out tt determiife to what extent Israeli hlg^ school science 
teachers differ in partlclpaclon and attitude toward in-service education 
by assessing (1) the extent of their participation in various aspects of 
in-service training activities available in Israel, (2) the Importance 
attributed by teachers to various types of In-se^dce training a'ctlvltles 
— both those^available in Israel at the time of the study and suggested 
new activities, ;and O) the relationship between declared priorities and 
actual participation in in-service training activities. 



Rationale 



The rationale for this study derives from the authors' view that "a 
positive attitude towards and active participation in in-service 
education** are basic to a healthy educational system. Concerned that 
traditional preservlce courses are often not relevant until the teacher 
has gained classroom experience, they note the importance of in-service 
education for professional renewal, both from the standpoint of keeping 
Informed about cur^cnla and course content, and for preventing what 
the/ term teacher "atrophy." Their purpose was therefore to obtain ^ 
information which could assist in developing more meaningful and 
helpful in-service training opportunities for teachers. 



V 
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Research Design and Procedure 



The data source for this study was a two-part questionnaire which was 
sent to a random sample of teachers from four t3rpes of high schools In 
Israel: Academic, Comprehensive, Settlement (Kibbutz and Moshav) , and 
Agricultural. The total number is not specified, but the authors indlcat 
that their sample ^included 10 percent of the total number of each type of 
high school except those of the ^^occupational" type. The questionnaire, 
developed by the authors, was submitted to "some senior researchers for a 
check of Inclusiveness of the items chosen and to 'refine the wording." 
The authors viewed this procedure as a sufficient check of content .^ 
validity. ' ^ 

The first section of the questionnaire dealt with the teachers' actual 
participation In various forms of in-servlc^ education already available 
to Israeli science -te&chers. The second section employed a. five-point 
Likert scale format to obtain teacher ratings of both In-servigjfc 
activities already available In Israel and some suggested new ones. 
Reliability of the attitudes sections of the questionnaire was assessed 
using Cronbach's ^-coefficient, and data analysis Involved chl-square 
and t teets, correlation coefficients, as well as ai^yslsi of variance^ 
procedure. \ ^ 

Most of the replies came from teachers in Academic and Comprehensive 
high schools (total of 98). Teachers of physics , mathematics , chemistry, 
and bio^logy are represented in the Sample. The grade levels represented 
in the responding group ranged from grades 9-12, With a high proportion 
of respondents teaching at; more than one level* ^The respondents include 
teachers of a broad range of years .of experience, .from one to rfcre than 
16 years. Roughly two-thirds of those responding were male teachers. 



Findings ' - , 

Due to the'broad range of questions Included In the questionnaire, and 
because the authors of the study elected to explore a large number of 
potentials correlation's* no attempt Is made here to re-^state all of the 
findings. Instead, what follows Is a general sunimary of findings the 
authors viewed to be of greatest Interest. 

In general, the chief In-^servlce activity of the teacfhers surveyed was 
that of reading scientific and educational books and journals (the 
percentages here being 93.3 and 63.9, respectively). While 73.9 percent 
reporteid having participated In at .least one summer Institute, *the 
proportions of teachers who said they Involved themselves in two other 
activities — participating in at least- three seminar days per year,^ 
and visiting another school at least once in the preceding year ~ were 
considerably lower (52.1 and 31.9 percent, respectively). More than half 
oi the teachers responding to the survey (55.5 percent) Indicated having 
studied for at least •ne year since beginn:^ng teaching. vA great deal of 
support for tne^stablishment of teacher centers was expressed by the 
responding fr^adiers. In rating the in^ottance of a series o^ in-service 
activitiesL teachers ranked such activities as reading scientific * 
literature and teachers* magazines in their subject* participation in 
during-^the-year seminar days and being freed one day a week for prepara-^ 
tion and private study much higher^than they did visiting ojU>er schools, 
continuing formal university s^tudies, reading, educational' literature* 
and using self-straining materials such as tapes. Only minor differences 
in, preference and acti^ty were found between the sexes. ^ 



Interpretations 

The survey results showing a high level of teacher interest in the^ 
establishment of teacher^ centers a)kpear to parallel the upsurge of 
interest in such centers currently' in the United States. The authors 
Suggest' that such cente+s might .help to overcome many current barriers 
* to year-round in-service activity.' This finding,, coupled with ohe 
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apparent lack of teacher Interest in '^outside'* Inrservlce activities 
such as those provided by universities, may say much about ^the increasing 
desire of teachers to have a strong voice in determining Vhat constitutes 
in-service education. ' '^ 

\ 

The authors suggest that thein: finding that 'biology teachers seem ^re 
aware than others of the inqjortance of in-service education may be linked 
to the greater adoption of new curricula (such iis BSCS), ^ well as to 
more in-service activities being available in biology. ^They $ee this 
finding to be supportive of the notion that the adoption of new curricula 
has an in^ortant impact on the professional renewal of ^eacheirs . They 
view linking specific curriculum projects to the activit^ies q£ teacher 
centers as a significant way of enhancing teacher interest ix^ in-^s^rvlce 
activities. t 

The finding that "new'* teachers tend to shy away from in-s/a'rvice education 
is a significant concern. The authors suggest th^t this m^y Ise a failure 
^^^the preservice education of the teacher. They contend that preservice 
teacher education must Somehow emphasize the iiE;)ortance of continuing 
training. It is their opinion that it may be necessary to' l«gi^late a 
certain amount of in-seijrlce education during the teacher's^ first few 
years of work in the schools. 



abstractor's analysis 



In an era of eiE;)hasis on controlled experimentation and increasingly ^ 
sophisticated statistical ahalyses, one tends to lose sight of the strong 
potential which survey studies can still have for eiq)loring certain areas 
of interest. \t is iB?)ortant to learn all we are able about the attitudes 
and^interest of teachers toward in-service %4ucation, and th^ present 
survey study addresses some ini^ortant questions within^this realm. 

f * 

Although Kagan and Tamir provide us with a nuc^er of interesting findings, 
the published report of their research presents the reader with at least^ 
.two problems which make interpretation of th^ir findings difficult. For ■ 
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one, thei^ are some key omissions (|f .Information \Aiich tend to leave the 
reader dangling. For exam^e, we are not told how many questlonnal^res^ ^ 
were actOally 3ent out for completion — on^ly that 4.19 were received and 
processed. Was the response rate sufficiently high to make the rep<^gH ^ , 
data significantly representative? The demogi^aphlc data which ^r^ provided 
Indicate that 98 of 119 replles^came from teaQh^rs In Acadomc^nd Compre-^ 
henslve high school's; how does this pifoportloi\ cpmpSr^ wltb fou^ in ^ 

the Israeli schools? We are not told. Similar questions ct)uld be raised %t 
with respect tQ other aspects of the responddCng ^roup, such as stib^ct^area 
taught and the sa^ of khe teacher. Th6 Insertion of more tisompl^t^ 'baseline * 
data would enable readers to better understand how the responding saii^le 
compares with the Israeli -population of science teachers. 



A second problem ^ems from the f^ct that many. If not most, qoA-lsraell * 
readers will know but ^Ittle about the categories of high schools^whlc^ 
■were sampled in this study. We are tol€ that, the ;sutvey was performed 
on four types of Ifl^gh schools " Academic, Comprehensive, Settlement, an4 
Agricultural,. Brief descriptions, of each 0f these would assl9t'us,l^ . y 
better understand the finding^ and to more readily Infer what these *flnd-^ 
Ings may mean In terms of thev>&chools and teachers of other na ti^ftts.. ' It. 
Is Important that we share Information across .lntematld^al^^ov^ddH%s.^ 
However^ careful attention must be given to the fp^m wh^jfch thl^^oil^urtL-;- 
cation taked If the shSiTlng Is Indeed to be li^lpful ds 'one would Itope'. 

These reservation^ aslxle, the Kagan and Tamlr^tudy does rals^ iSome ^ . 

Interesting and Important questions. ^ , The current general state, of Ift^' 

'service education Is of considerable concern* The recently-^comple^ted 

studies of the state and needs of science, social studies, and i|ath4matics 

education In the United States, conducted with the assistance of grants by 

the. National Science Foundation, Indicate that many science te^ph^s^ leive 

college "with so little command of the substantive content 6£ the: MS F-* ^ 
\v * Re - 

initiated curricula that they are In need of remediatj^on the instant tbey 

graduate" (DeRose, et^ al^.t 1979). Althougjti this, finding say^ .miach ^bout 

the apparent deficiencies In the preservlce education of t^^^ers In . 

science. It also reminds us how Important In-^etvlce education fon 

teachers remains. If we are going to attract sc:(.ence^t^chers to the '^ y r 
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kinds of In-servlce programs which will alleviate these deficiencies, we 
vilL need to design these offerings with great care, apd data obtained 
from tb^. teachers thonselves mus£ play a central role *ln the process. 

The call made by Kagan and Xamir at th^ conclusion of their paper for 
similar studies to be conducted In other countries Is one i/hlch should 
not be taken lightly. While we are generally aware of the need to view 
and deal with preservice and In-servlce science education as a continuous 
program — a need stressed both by Kagan and Tamir and by the NSF studies - 
we seem to know too little about how to successfully bring about this state 
of affairs. Data obtained through^ studies of this t3rpe can ^slst us to 
effectively address this great ^challenge, 
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Lawrenz, F. *'The Relationship Between Science Teacher Characteristics 
and Student Achievement and Attitude." Journal o^ Research In 
Science Teaching , 12(4): 433-437, 1975. 

Descriptors— '^Academic AchlevemeOt; Educational Research; 

Science Education; Secondary Education; ^Secondary School 

Science; Science Teachers; *Student Attitudes; *Teacher 

.Characterlstlos 

Expanded abstract awl analysis prepared especially for I.S-E. by 
Russell H. Yeany, University of Georgia. 



Purpose 



The study was conducted to determine the relationship of teachers* 
fcftowledge of Subject matter and teaching methods, expjerlence, attitudes 
toward science, self-Improvement, and leanilng environment wlthsstudent 
achievement and attitude. A second purpose was to provide a rankbt^of 
selected teacher characteristics so that teacher trainers could effec-^ 
, tively concentrate their development effort^. 



Rationale ^ ^ ' 

, 'The author states that **the art and science of teaching must be ' 
crltica^^ ojfcamlned and effective teacher characteristics carefully 
^.^^^entifled.'* ' This Information could then be used to guide competency 
* and performance*based instruction on how to teach. The teacher varl^ 
bles of knowledge of subject matter atld teaehlng methods were chosen ' 

examination because they .are two of the main requirements In 
teacher ^ducatl<:^i programs. The author based the selection of the 
tea^her^* experience;^ attitude toward 3clence, self -Improvement, and 
learning environment created on previous research (Anderson, 1971; 
Hummel, 1972; Rothraan et al., 1969; Taylor, 1957; Wyna and Bledsoe, 
196^) which suggested possible relationships with student outcomes. 

Research Design and Procedures 

^ D^ta were collected J^rom a stratified random' sample of 236 second- 
'ary science teachers from 14 states. The response rate was 60 percent 
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and a non-respondent follow-up shoved no difference between respondents 
and non-respondetits. Each teacher completedi 

- 1. a questionnaire; 

2, the National Teachers Exam in Science- (tITE) ; ^ 

• ^ 

3, ' the Science Process Inventory (SPl) ; and, 

t ^ 

thei Science Attitude Inventory (SAI) , 
5ach teacher randomly selected a class to complete: 

1, the Learning Environment Inventory (LEI); 

2, the Test on Achievement In Science (TAS>; ^ 

3, - the Science Process Inventory (SPl); and, 

4, the Science attitude Inventory' (SAI) , 

Within each class, randomized data 'collection procedures were' used and 
the class mean on each instrument was Identified as the unit of analysis 

Canonical carrelatlon analysis procedures were used, to assess the 
overall relationship between all student outcomes and all teacher char- 
acterlstlcs. < ^ * 



Findings * - . ■ . \ 

A significant canonical correlation of 0.61 was found between the 
set of student outcomes and. teacher characteristic^ (p<,0,01). The 
coefficients for th& Individual c^anonlcal variables were as-Jfollows: 

4 

■ Student Variable Teacher Variable 

TAS 0.77 
, SPl 0.A2 
SAI -O.IA 
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Formality 


-0.61 


xSelf-Improvement 


0.A3 


SPl . 


O.Al , 


Goal Direction ^ 
Y^ars Experience.. 


O.AO 


■^0.25 


SAI 


0.19 


NTE * 


0.17 ♦ 


Teaching Methods Credits 


0.08 


Democratic 


' 0.07 






Ofr 


y ■ 



Interpretat Ions ^ 



The author concluded that, there Is a relatlonshljp between selec ted 
teacher characteristics and science student outc^|mes. She also^ recog- 
nlzed that there, are other student .and teacher characteristics which are 
probably related to outcomes. Three tentative goals for science teacher 
trainers were suggested. They are: - 

1. consider the type of organlzatlona'l, ^pattern the new teachers, 
will imikose onr their classes ; 

2. determine how to instill a desire for self-improvement in i 
Student teachers; and; ' ' 

^. insure that^ the trainees have a 'basic understanding. of the 
underlying processes of science. " ■ 

' 0 



ABS TRACTOlU* S . ANALYST S 



The author admits that the study is exploratory rather than defini- 
tive, lJut may be a source of ideas for more research. She also ct;autions 
that one should not imiply a qausal direction from the correlation among 
the variables in^the study. 

With the attbve cautions in mind, one has to agree that the, data 
collec^i^n, analyses, and lnterpre|ation in the study were very adequate 
to provide Incentive and direction for further activity in^ two areast 
first, better controlled process -product research in the area of teacher 
behaviors and characteristics, -and pupil outcomes; and second, a rational ^ ^ 
decision-making process related to the- selection of. science teacher-, 
training activities. -h. . 



In relation to the process-product dimension, more research needs 
• ^ / 

to include classroom observation of the teacher and pupil behaviors in 

OTder to "fleslj out" the set of variables of Interest. The author is 
congratulated for her careful attention to nationwide sample stratifi- 
cation^ a non-respondent follow-up, and randomization to the classroom 
*level. ^ut, the data on teachers provide' very few hints about how and 



what they are actually teaching. These are the t&acher variables 
whi«h influencing the pupil behaviors and outcomes and need to 
be included in the further research suggested. 

The use of canonical correlation analysis is somewhat unique for 
science education research and it is refreshing to see research employ- 
ing a multivariate analysis as well as univariate analysis. The 
canonical analysis \/as appropriate for the broad question on the exis- 
tence of a relationship betweey teacher variables and pupil outcomes, 
But^ specific qaestions and decisions relate also to singular variables. 
Information from analyses at this level was also supplied in the article. 

y 

The author^s interpretations of the results were certainly based 
on- the results and logical reasoning. But they should be considered 
no more than as tenable hypotheses until more controlled studies involv- 
ing less of a reliance on ^elf-response isurvey procedures arei conducted - 



i Yeany, RuBsell, Jr. **The Effects of Model Viewing with Systematic 
Strategy Analysis on the Science Teaching Styles of Preservlce 
Teachers^** Journal of Research In Science Teaching , 14(3): 209- 
222, 1977. 

Descrlptors-^-*Educatlonal Research; ^Instruction; ^Performance 
, ' Based Teacher Education; Preservlce Education; Role Models;* 

Science Education; *Sclenpe Teachers; teacher Education; 
Teaching ftodels 

Expanded Abstract and Analysis Prepared Especlall]/ for I.S.E. by 
Charles L. Price, Indiana State Unlverslty-Evansvllle. 

• / ■ . 

Purpose 

( ' , 

The study was designed to assess the effects of model viewing in . 
conju^tlon with systematic teaching strategy analyses on preservlce 
teachers* selection of science teaching strategies and their attitudes 
' toward tUe role of the pupil in science class. 

By using an experimental design employing treatments of varying 
'amounts of ^bcposure to Indltect teaching strategies, the following 
^ questions were studied: 

■< 

\ 1. Are chere differences in science teaching strategies among 
^ groups which experienced the four treatments associated with ^ 

strategy analysis 'and planning for science classes? 

2h Are there differences in the science teaching strategies 
employed by elementaty preservlce teachers rdue to the 
effects of grade level taught? 

3* Is there an interaction between the t3rpe of training in the 
strategy analysis received and the grade level taught as 
^ expres^Bd in the dependent variable, science teaching 
strategy? ^ 

4. Are .there differences in the science teaching ^trategles^ as 
perceived by elementary pupils, among the treatments^oQps? 

5. * Is there a difference in science teaching sti^tegy, *as per- 
ceived by elementary pupils, duetto the effects of grade 
level taught by the elementary preservlce teachers? 
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6. Is there an interaction. between thfe type of training received 
^ ^ in -strategy analysis and the grade level fu ^t? ^ 

\ . 23 
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7. ^Is there a difference in the attitude toward the role of 
the pupil ailing the treatment groups? 



Rationale 

/' 

Previous research in Interaction and strategy analysis systems 
supported the viewpoint that indirect teaching strategies were 
related to favorable attitudes and achievement* 

Thel treatmerfts used^ in the study inclnided the viewing and 
systeniatic ^analyses of model tap^ which presented a variety of ' 
Student centered science teaching strategies. The rationale for 
the selection of the treatments was based on two precepts. First, 
the stlmulusrcontiguity theory offered by Bandura (1965) suggested 
that individuals tended to accept ntadels of behavior patterns; and 
. second^ the thought that systematic analysis of the teaching act 

allowed tochers to better plan and bring their teaching behavior 
' dncler control. 



Research Design and Procedure 

From a group of undergraduate preservice tea^hers^ Ss^ were strati* 
fied according to grade level selected for student teaching. Sixteen 

preservice teachers- in each o f ^ t h ^-grade- levels 3";^,- 5i -and -^-were 

randomly selected and assigned to t^reatments (the 64 Sb^ represented 
approximately one-third of the experimentally available population). 

The four treatments were: 

, Strategy Analysis (S).. Lecture^ discussion, and lesson 

planning activities introduced su&jects to strategy levels defined 
by the Teaching Strategies Observation Differential (TSOD) 
'(Anderson^ et al.^ 1974). An attempt. was made to persuade sub- 
jects to accept an inductive/indirect strategy toward sciende 
instruction. 
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2. Modeling (M) , Four video tapes and one 16 mm film of 
ele^ntary science teaching which represented Inductive/ Indirect 
strategy were shown to the subjects. ^ No organized discussion 
followed the, presentation of the media, but time was allowed 
for Informal discussion and questions. >^ 

3. Combination (MS). All activities from the previous 
treatments (M and S)*were experienced by the subjects, in 
addition, subjects rated films as to the extent of Inductive/ 
Indirect strategy use. 

^. Control (C) . Subjects In this treatment viewed science \^ 
content films. No discussion or emphasis was placed upon teacH- 
Ing methodologies used In the films. 

Data Collection 

Three types of data were collected. 

Teaching Strategy Analysis was performed via videotapes. Tr^ihed 
raters viewed 30-mlnute tapes of each subject teaching In an elementary 
school classroom. The resultant TSOD scores represented the extent of 
inductive/ Indirect strategies used. 

Elementary Pupils' Perceptions of their student teachers' science 
teaching strategies were evaluated through the use of the Elementary 
Science Activities Checklist (ESAC) (Kochendorfer and Lee, 1967). 

Preservlce Teachers' Attitudes toward the role of the pupil In 
science class were measured at ^he last treatment session through the 
utilization of the Science Activities Attitude Sort (SAAS) (Yeany, 1974). 

Data Analyaia 

A Campbell ahd Stanley random assignment post-test only design was 
utilized. ANCOVA was employed for analyses of TSOD and ESAC scorel. 
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with class size and average class ability as covarlates. Differences 
In SAAS scores were analyzed by A1K)VA. Alpha level was established 
a priori at 0,10, Appropriate post^hoc tests were employed to detect 
specific differences between treatment groups* 

Findings 

' , 

Subjects Iti the MS (combination of Modeling and Strategy) treat- 
ment differed significantly from the C (Control) group on all three , 
criterion measures. Significant differences In criterion measures did 
not exist In comparisons of S (Strategy), M (^fodellng) and C treat- 
ments. 

. .Interpretations ' 

The findings of the study Indicated that a combination of traln^ 
Ing In science teaching atrdtegy analysts (TSOB. training) with the 
Use of videotaped model lessons could significantly affect the teach- 
ing styles and attitudes of preservlce teachers. The need for 
similar studies (1) with Inservlce teachers, (2) In other subject 
areas, (3) In a longitudinal dimension, and (4) with Individualized, 
selfrpaced administration of the program was cited. 

' < 

ABSTRACTOR'S. ANALYSIS < • 

The study Is an example of paradlgm*based research. A theoretical 
base Is established and group equivalence guaranteed through the use of 
randomization, liata analysis consists of appropriate and sensitive 
tests. However, the findings of the study must be ^ evaluated in light 
of unanswered Issues concerning the treatments utilized. 

^ 

Hie four treatments have been described previously — (1) Strategy 
Analysis, (2) Modeling, (3) Modellng^trategy Analysis, and* (4) Control. 




In respect to the MS treatment the Investigation states, ''Subjects 
in this group were Involved In all the activities from the two 
levels above. I.e., training In strategy analysis and planning, 
dlscussloi of the research and viewing niodels of elementary science 
teachli^.'* In regard to the Control group, the researcher states, 
"Subjects assigned to this group were scheduled to .spend their time 
In 4ii activity considered to have a neutral relationship to the 
treatment levels desci^lbed above. I.e., viewing science content 
films which did riot present model lessons or teaching strategies.^* 

This Information leads one to conclude that (l) the Instructional 
pace In the MS treatment greatly exceeded that of either M or S treat- 
ments, or (2) additional undescrlbed activities were used In II and S 
treatments. Furthermore^ the jssumpt^n that viewing science content 

films projects a neutral relationship to directness or Indirectness^ 

f 

of teaching strategy must be questioned. Can any pj^esentatlon be 
value-free concerning an endorsement of teaching methodology? Do not 
films (I am assuming the films were narrated) because of their 
expository nature, condone "lecture" at the expense of Indirectness? 



Additional Information concerning the treatments Is needed to 
assess the significance of the findings of the study. The Inves^tl- 
gator established an a prl^j;! alpha level of 0.10; twice the 
conventional. Still , this le^l of significance was met only in 
criterion measure comparisons between the C and MS treatments. 

The study, though in need of greater control in treatment levels^ 
should serve as foundation for additional research into teaching 
strategy analysis. In rationale for the study, the investigator 
states that "research can be summarized by saying that differences 
In achievement and attitude seem to be in favor of or related to 
indirect teaching strategies." Given the ephemeral nature of atti- 
tudes, the investigator suggests longitudinal measure of attitudes 
as related to training in Inductive/indirect teaching strategies. 
Another logical extension of this study could be to' examine pupils * 
science achievement as related to the Indlrectlveness of their' 
teacher* 

27 32 
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Expanded Abstract and Analysis Prepared Especially fo» I.S.E. by 
Antoq E. Lawson, Artgpna State University. 



Purpose 

The purpose of the study was to answer the following questions: 
DdBS the time required to develop facility in a ifew. language (^English) 
aodyQ new cultural environment cause a lag in logical thought develop*- 
ment in Mexican-American children? If so, does this effect their 'View*' 



(understanding?) of science concepts? 



Rationale 



The '^authors hypothesize that Mexican-American children will lag 
somewhat behind their Anglo*Amerlcan counterparts %n terms of intellec- 
tual development and understanding of science concepts due to "culture . 
shock" and difficulties in l>ecomlng proficient in English. The Whorfian 



hypothesis that the structure of language detenhines a person's concepts 
was cited as was Plaget's theory in which the development of intelli- 
gence is seen as linked -to the development of language and concepts. 
A 1971 study by Wasik and Vfa^l^was also cited in which culturally- 
deprived children were^^^fwnd to lag behind *group norms^ for acquisition 
of conservation skills. 



Research Design and Procedure 

*^ The sample consisted of 75 Mexican^^Americ^ fifth-grade students 
(Spanish surname and/or ^Spanish spoken in home) and 75 Anglos-American 
fifth-grade students randomly selected frottf^9 students so classified. 
The population sampled was characterized as rural Colorado. 
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Variables measured, were understanding of science concepts (Fournier, 
1975) and concrete reasoning ability (Ankney and Joyce, 197A) , ' The 
Fotlmier Test measures understanding of 16 science concepts using 
multiple-choice items with a KR-20 reliability of 0,83''>i^ an appropriate- 
reading level. The Ankney-Joyce Test measures understanS^g of IfO^Piage-^ 
tian concrete concepts also usitig multiple-choice items with a 
reliability of 0,83 and ^in appropriate reading level. The Ankney-Joyce 
multiple-choice items ^correlate moderately (t » 0.63) with five, inter-* 
view tasks involving the same Piagetian concepts. Both tests were read 
orally to the subjects in attempt to eliminate reading ability as a , 
factor influencing success. The tests were administered within a two- 
Veerfc interval in April, 1975. 

Data were analyzed using multiple linear regression where score oil 
the Piagetian test was assumed to be the independ^ent variable and the - 
assumed dependent variables were: (1) subject*s suttUune (Spanish vs. 
nonSpanish), (2) language spoken at home (Spanish or English), (3) • 
letter grade in. science, and (A) score on science concepts ^st. Res- 
tricted models were used for each of the significant full iQodels to . 
determine the unique contributions of each of the 10 Piagetian concepts. 



Findings ^ , . 

The Piagetian concepts test was, fpund to-be a significant predictor 
rof surname, language, science letter grade, and science test score; 
R^'s - ,3A (p ^ .01), ,39 (p<.Ol), ,31 (p - .02) , ..A5^ (p <.01)' respec^ 
tively^^ Anglo -children scored higher than the^^Kexican-American^ children 
on the Piagetian concept test (JC's ^ 17.39 vs. 15.23 respectively) 
on the science concept test (X*s » 10.36 vs. 6k31 respectively?*. Both 
differences were statistically significant p^.Ol. The difference in 
cognitive development between the two groups appears to be about 2f years 



*This assumes that the author's textual remarks ate accurate and ^ 
Table III is in erijor (i.e., the mean scores for yhe Anglo- and Mexican- 
American subjects have been reversed)^. 
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InCerpreCations 




Iture (surname) and language do seem to be useful Indicators of 
cognitive development/ The relationship between surname and language 
and performance on Flagetl^ and science concepts tests may be due In 
part to a language change from Spanish to English. 

Some students may ddck the level of cognitive development required 
for understanding the science concepts being taught. Science concepts 
could be analyzed for the reasoning required for understanding and read- 
iness tot concepts might be assessed by reasoning tests. 

\ 

ABSTRACTOR'S ANALYSIS 

FurpoBB and design^ The^uthors ask two related questions: Does 
the time required to develop facility In a new language and a new^ultu- 
.ral environment cause a lag In logical thought^ development? And If so, 
does this effect understanding of sclenc^ concepts? Unfortunately the 
study's design predud'es gathering any data to answer these questions. 
No attempt was made to measure "time required to develop facility in a 
new language" "nor was any attempt made Co determine whether or not the 
new cultural environment caused the "apparent" delay in logical thought 
development. A number of studies, including the Wasik and Wasik (1971) 
study cited by the authors, have shown that socioeconomic level Is 
Significantly correlated with performance .on Fiagetian tasks with, as 
expected, lower socioeconomic classes performing at a lower level than 
upper socioeconomic classes. Without controlling tot this variable the 
authors really have no way of determining whether or not' "cuLtural 
environment'* is correlated with logical thought develo'pment , much less 
whether it id somehow a cause of in. 

The phrase^^cultural environment" ippmich too ambiguous to allow 
one to seriously consider th^^ypothesis that it might be related to 
logical thought d€fvelopment without going on to specify what within ^he 
cultural environment might speed up or slow down development. Once one f 
answers this question, then it becomes possible to ask the next question: 
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Does one culture have more or less of this factor(s) than another 
culture? Do the authors believe that concrete operators are the sole 
possession of the Anglo-^Amerlcan culture? Do not people In all cultures 
experience liquid amounts^ mass^^^volumes^ areas? Do they not attempt 
to seriate and classify objects, events and situations that are exper- 
ienced? 

To determine whether or not Cultural differences do in fact Influ- 
ence the rate of develiopment of concrete reasoning, It would of course 
be necessary to control socioeconomic lev&l and It would also be 

necessary to use a design in which the Spanish-^speaking children were 

* 

administered the reasoning tasks in Spanish while the English-speaking 
children were administered the tasks in English. This procedure would 
avoid the problem of poor p^rformajice due to inability to deal \f±th a 
foreign language. Better yet,^ti^f of the Spanish-speaking subjects 
could be tested in Spanish and the beher half in English. This proce- 
dure would allow a determination of the effect of lahguage on test 
performance and*1/c£ld still allow the comparison of Spanish-speaking 
and English-spiking subjects when both are administered the tasks in 
English. 

; 

The authors estimated that the Spanish-speaking subjects la^gged io 
intellectual development approximately two-plus years behind their 
English-speaking peers. But this estimate should not b& taken seriously 
in light of the fact that the Piagetian tests were admlA^^tered only in 
English. They were also administered in a standardizel..4^rmat which may, 
have further biased the result in favor 'of the Anglo-American subjects. 
A standardized f^^jmat eliminates the, po&sibHity of clarification of 
ambiguities that may aris^ due to language-related problems. Nyiti (l976)» 
for example^ conducted a cross-cultural study of conservation reasoning , ' 
of Meru children in Tarf^ania using the classical interviewi technique con:- 
ducted in rfie children's native language. Nyiti found that both schooled 
and unsclwoled Merti^^yh^ijireir demonstr conservation of substance^ 
weight and vo].ume at ages reported for European children. Previous 
studies of such groups using standardized formats and non-native lan- 
guages reported significant '*lags" in the development of conservation 
reasoning*. S * ^ 



Rationale * What about the authors* claim that their research Is 
somehow related to the Whorflan hypothesis'' concerning .the relationship 
between language^ and conceptual development? The connection seems - 
tenuqus at best. What in the English language (that is not found in 
Sfxanish) would help a child develop concrete operations and/or scien- 
tific concepts more readily? My question is not to imply that there may 
not be soni^ething, although this seems unlikely. My question is raised 
to call for an identification of that something in the English language, 
if it indeed exists, tiithout at least a guess at what this mightH^e, 
Wliorf*s hypothesis seems quite unrelated to the present study. 

The relationship'to Piaget*s theory concerning language and thought 
development also seems tenuOus. First of all, it is not at all clear 
that Whorf *s hypothesis is consistent with Piaget*s position concerning 
language ^^vel^pment and mental development as the authors claim. 

' ! * " ' 

Interestingly th^ quotation that appears on page 330 to support this 
claim is without a citation. 

piaget*s position would seem to be at odds with Whorf *s in that 
^laget has made it quite clear that concrete and formal operations do 
. not come from language. Rather they come from sensorimotor actions. 
In putting forth Piaget*s position, Sinclair (1976) stated: *'The 
.sources of intellectual operations are^t£ot to be found in language, but 
in the, preverbal sensorimotor period where a system of schemes 
elabbrated ^that prefigures certain aspects of the structures of classes 
aikf relations, and elementary forms of conservatlon^nd operatory revers 
Ibility" (p. 190). On the other hand, the authors may believe that 
concrete operations result primarily from schooling. If this were the 
case then schooling in a foreign language could bb expected to result in 
a delay in cognitive development. However, ^hat little evidence that is 
available on this issue suggests that^ schooling is not signif ican^tly 
relatejl to the acquisition of concrete operations (e.g., Mermelstein^ 

and Shulman 1967; Nyiti, 1976). . 

I ^ . 

Ftncftyys. The study^ in effect, found only low to moderate corre- 
lations between surname/language and concrete reasoning/science concepts 
Thqse low correlations in ^nd of themselves are not enough to conclude 
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that the change of language frpm Spanish to English has anything to do 
with the lower performance of the Spanish-speaking subjects on the 
reasoning test. Given the flndltig that they performed worse on the 
reasoning tes'?, the result that they also performed worse on the 
science concepts test Is not surprising, and Is consistent with noo* 
cross-cultural 3,tudles (e.g., Lawson Ax^d Renner, 1975; La^on, Nordland 
and DeVlto, 1975). But again ther cVtange of language Is not at all 
Implicated as the cause of the lower performance on a science concepts 
test, ^ther variables such as socioeconomic standing, ^^intelligence," 
and indeed Fiagetian level itself must be ruled out first. 

In point of fact» the data are available to ^c heck to see if Spanish- 
and English-speaking children matched for intellectual level perform at 
the same level on the science concept test. A significant partial corre- 
lation coefficient between spoken langu'age and' science concept score 
with concrete reasoning ability partialled out (held constant) would 
indicate that spoken. language is related to performance on the science 
concept test. The computed partial correlation coefficient of 0.26 indi- 
cates that a statistically signi'f leant, but low, relationship exists. 
In other words, Spanin^h'Speaking student;s evenly matched for intellectu^ 

level with English-speaking students performed at a somewhat lower level 
• ^ ' . f ' ^ . 

'on the scien<^ concepts test than did thej^ English-speaking counterparts. 

But does this mean that their understanding ot the science concepts is 

less? Not necessarily. Fe^rhaps it is simply the language that the test 

is written in that caused the poorer performance. TOiresolve this quea-* 

tlon, thp science test should have been given in both languages. ^S^ln^ 

only in this way would we be able to determine that the English used 

the fifth*grade closes veprfesents a barrier to learning for .the Spani^- 

speaking children. , *- 

Another point must be raised. Were the 16 science concepts actually 
introduced to these fifth-grade students? The authors do not tell us. 
Rathec they^simply state that the 16 science concepts are commoflty taught 
in^fiftth grade. Until it is establi^ed ^that the concepts were actually 
introduCLed to these fifth graders, we ttiust continue to entertain the 



hypothesis th^t the differences in performance may be due. to general 
knowledge and npt ^specific school learning^ 
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Intevpre tations * Finally^ the authors' stated Implications for 

education may be valid yet they seem tb go beyond what Is called for 

based/ upon their research design and result's. -No causal relationship ^ 

between cognltlm level and, sclenge concept understanding has been^^^ 

established. Ii)4eed cognitive development may result from an accumula- 

tlon of understandings' of scientific concepts not vice versa. The 

i 

present results do not bear oa th€^ Issue. 

To the point: the authors provide an example Item from the science 
concept test to support the Idea that^ ^development" Is required for 
unaerstandlng of the science concepts being taught. The example Item 
states "before a storm It becomes very Sark. You cannot see the sun ^ 
becaus6»./^ The authors state that ^^spatlallty" (a Plagetlan concept 
Is required to understand that the sun Is behind the clouds, and thus It - 
Is dark. But what Is this *thlng ca^^^d "spatlallty"? Does one need 
some mysterious thing called "spatl^lty" to answer the question or does 
one simply need to know^that you canno^ see the sun during a storm 
because clouds get In the way? Common sens$ seems to argue against the 
evocation of hypothetical entitles when, a direct observation will do. 

Perhaps one should not be overly crljtical of tne authors* drawing 
of implications unwarranted, by the research results in that authors^ in ^ 
general^, are ofCen^ncopraged to *do so by the editorial policy of the. 
Journal of Researcfi'^in Science Teaching* . 



r. 
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Purpose 

The study attempted to determine tt^'^-c^JtdfllDnsblp between a student^s 
cognitive characteristics and his/her classroom behavior under 'tx^ quanti- 
tatively defined Instrufctlonal, strategies t These strategies «are defined 
as Stud^nt'Structured Learning ^nr Science (SSLS) and Teacher Structured 
L^srnlng In Science (TSLS). The specific reseai^ch question addressed was* 
**Are cognitive characteristics a significant determinant to chlldreQ*s 
les8on*r elated classroom behaviors under TSLS arid ^LS conditions?** 



Rationale 



1 



Although a gVest deal of resea?bhr)ias concerned^ some fscet of cogni- 
tive development^ thl^study grew out of sn assessed lack of reseatch in 
the srea reratlng differential cognlt^e characteristics to actWl ^student 
clsssroom behaviors In quantitatively defined settlngsj^ 



Resesrch Design and Procedure . 

The basic research Involved a randomized two treatment post-test 
only design. All children (250 from grades }-S) from. Florida State 
Uhlverslty*s Developmental Research School were involved In the study.. 
School sdmlsslonj^electlon crlterls (not Included) were reported to pro- 
vide for a representative sample of the population at large* All students 
were rsndomly assigned to either TSLS or SSLS s^^lence treatments before 
the school year. Behavioral patterns In both 'the' TSLS and ^he SSLS groups 
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were seated Co bfe vell-escabllshed vlctx high scablllcy afcer Che flrsc 
fev weeks from Che beginning of Che scudy* The 3Cu4y lasced for 30 
weeks* * , ^ 

Tuo variables were v^asufed during Che final weeks of 'Che scudy* 
Go^lclve Indlcacors for each child were seven Piagec-cype conservacion 
incetview Casks* These casks^ involved number^ area^ weighc^^ displacemenc 
volume^ perlnrecer^ perimeCeiF area and incernal volume. Scudent classroom 
behavioral daca were collecced using a classroom observdcion inscrumenc^ 
Stu4enc BehavioirTCacegories (Macchews ec al. , 1971). The inscrumenc con- 
sisCs nine c^egories of scudenc behavior including 1) observing 
Ceacher; 2) following dlreccions; 3) scudenc invencs own behavior^ does 
noc follow Ceacher direccions (lefc ouc in arcicle due co princer*s 
error)} 4) responding co ceacherj S) iniciaces inceraccion wit^ih ceacher; 
6) Imicaces inceraccion wich anocher Scudenc; 7) receives ideas from 
anocher scudenc; 8) copies anocher scudenc; 9) gives ideas Co anocher 
studenc*^ The TSLS Scracegy differs from SSLS mainly in aiwuntvof direc* 
cive and evaluacive behav*iors (Cacegories 9^ and S) exkib^^^by che 

A one-^fay analysis of variance was used co analyze variable effeccs. 
Conservacion ablilicy on each conservacion CAsk was chus compared on each 
of Che n^ne behavior inscrumenc cacegories in each class scruccure TSLS 
an^ SSLS* teen (2 x 7) comparisons were made on each of the nine 

scudenc behaviors* 



Findings 

Paccernsj of differences were found beCween' conservers and nonconser- 
vers on onlyjChe firsc chree expressed -scudenc behaviors* Konconservers 
exhibiced noie observing ceacher behavior (l) in 12 of 14 cases* Scacis- 
cically sigE^ificanC differences appeared mosc offensive cases co one 
case for SSIjis) in TSLS classes* Conservers exhibiced* more following 
direccions (2) and stifjimt invencs own behavior (3) Chan nonconservers. 
Statlscica^ly signl/icanc differences appeared abost ofcen^^in TSLS classes 
(four'case^) for behavior 2 and SSLS classes (chree cases co one for TSLS). 

for*b«havlt>r 3* . " ^ 
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Interpretations 

The Investigators concluded that cognitive characteristics do relate 
differentially to certain student behaviors In SSLS or TSLS environments. 
Specifically: 

1. Nbnconservers tend td observe the teacher more than conservers 
1ft a.^LS claesroom In elementary science. , ^ 

2. Conservers tend to follow a teacher's directions more than non- 
conservers In a TSLS classroom. 

3. Conservers tend to make up their own activities with sets of 
manipulative materials more than nonconservers In SSLS class- 
rooms. 

4. Student *s' cognitive characteristics do not se€m to affect the 
ajnount of Interaction they have with one another In either SSLS 
or TSLS settings. 

The auttiors state that iinpllcatlons, fo\ a science curriculum which 
offers manipulative materials, from this data are that: 

■r 

I 

1. less cognltlvely advanced children are more susceptible to the 
Influence of ^certain teacher behaviors than are more cognltlvely 
advanced children. 

2. teacher*s directions, evaluations, etc.» seem to divert the non* 
conservers' attention away from more productive activities. 

3. TSLS strategies could work to the disadvantage of the /'slower** * 
student . 

ABSTRACTOR'S ANALYSIS 

The authors are addressing a very real Issye In science teaching: 
the relationship of cognitive development and expressed student behavior 
*ln classrooms. However, the length of the article and chosen procedures 
severely limits other teachers and researchers from evaluating 



Interpretations of the educational significance of the study. The non-* 
flexible and nonevaluatlve restrictions placed ^n authors by the journal 
have led to a lowering of the educational significance of this study. 
These restrictions coupled with certain procedures used by the authors 
lead to further study being necessary before usable Information Is 
secured. * 

Specifically^ most areas of the report need to be expanded. The 
rationale tor this study needs to.be more fully developed. Other than 
only citing a lack of research^ related research Involving cognitive 
development arti Student and teac}ier classroom behavior could have 
developed the need and direction for this line of research. Additional 
thought In this area could have developed the possibility of parameters 
on the level of expected results. Since neither cognitive development 
or expressed behavior lie as Isolated centers for human action^ one might 
Indicate possible personality^ social nor physical environment Interactive 
effects. Thus» attitudes and Interests^ first year In school^ birth order 
In family and achievement In science relationships reported In literature 
should be linportant for. Interpretation of Results as well as structuring 

controls for the research design. 

* 

More Information and additional work could have been added to the ' 
research design and procedure. Vall4lty» reliability and'reasons for 
selection of the chosen Instruments are not addressed. The reader Is 

given only one reference (l97l) as to the nature of the Instruments, while 

* 

other easily accessible journal articles describing the behavior Instru- 
ment could have been cited. Descrlptloift of the Instruments In addition 
to tables^ offering only Instrument categories, are. needed. The cutoff 
levels of grouping children's responses as 1) conserver, 2) transitional 
and 3) nonconservers are needed. Evaluation criteria ^or task responses 
are needed. Procedures for collecting data on the Plaget tasks, behavior 
Instrument and classroom strategy (TSLS or SSLS) are not Included.* Were 
observers and/or -Interviewers used? How many? Interrater reliability?^ 
How often were student behaviors observed? Did the observer Interact with 
the setting? Precautions? What 'about other variables — teacfier attitudes^ 
teacher science Interests^ science activities at each grade level, etc.? 

• ' „ ■ 
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The research design did not Involve pre-cesc measurements. Since 
scudeiics are undoubtedly changing In behavior and developmencally, a 
posc^cesC'^nly design Is not obvious or desirable. Were Che students* 
behavior patterns determined^ by cognitive characteristics and not 
Influenced by classroom strategy? Study design and data analysis sought 
an answer to this only by a random (criteria not stated) classroom assign- 
ment procedure. 

TSLS and SSLS classroom description and measurement need to be added. 
Since the students were grouped by classroom, measurement data on level 
of TSLS or SSLS teacher behavior In the classroom should have been 
Included. Were all TSLS classrooms at the same level or spread Into a 
spectrum leading to SSLS? What was the cutoff level? What were the 
number of classrooms <^*volved? The ''Interactive effects of varying TSLS 
classrooms should have been Investigated. 

The analysis of data appears to be very restrictive. Multiple 
analysis of variance with post-hoc analysis Is an effective 3trategy for 
this situation. Why was one--way analysis of variance chosen? Since means 
and standard devlatloiis were not glvea, even cursory judgments on these 
results cannot he performed. The analysis chosen precludes comparison of 
interactive effects. 



Due to the lack of Information In Ch^study report, the conclusions 
and implications are difficult to evaluate oV-use. '^Observing teacher** 
01& "make up own activities" are too limiting to put to use in a d^srOom 
or use as guides to further research. The authors do nat mention the 
significance in finding no relationship in behavior categories 4, S and 
9 even though the TSLS an<l SSLS classrooms differ most in these cate- 
gorles. The implications, while. pointing to a more clear-direction, , 
cannot be Interpreted as following fi^om the results of the reported study. 



Th^ Issue^ls Important and the research timely. The educational 
slg^lf leaned of the reported study however, is somewhat limited. The 
reasons stem from questionably conceived (or reported) procedures on 
the part of the authors, but more so as a result of the briefness of 
the article as published in the research jotirnal^ 
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Purpose 

The purpose of this study;' as stated by the authors, is to examine, 
in a sample of high school biology students, the relationship between 
ab^ity to conserve first- and second-order quantitative invariants anB 
ability to respond correctly to questions on published Biological Sciences 
Curriculum Study Blue Version examinations (BSCS, 1971)^ 

Although no explicit, null hypotheses were ststed, two predictions 
were msde by the authors. First, it was predicted thst students who demon- 
strated conservation ressoning would perform significantly better on the 
biology examinations than nonconserving students. Second, it was pre- 
dicted that nonconservers would not demonstrste success above the level 
of chance on examinstion questions previously clsssified as formal'- . 
operational.^^ 

Rationale 

The rationale for this study is based upon Pfagetisn 'theory, snd 
the authors state that Piaget's view of conservation reasoning as a pre- 
requisite for rational thought suggests that a strong relationship should 
exist between a student *s ability to demonstrate conservation ressoning 
and his performsnce on subject-matter examinations. This relationship 
is predicted becsuse the same cognitive abilities sppear to be required 
for success in both situations. If this sbility does not manifest itself 
in fundamental conceptusl understandings, such as conservation reasoning, 
then it would not be expected to manifest itself in specific subject 
matter such as BSCS biology. j 
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Research Design and Procedure 

The 23 subjects (20 males and 3 females), ranging In age from 14.9 
to 17,0 years, were enrolled J,n an elective biology course *which used 
the BSCS Blue Version as a textbook, fflnce the^ course ^jwas arrselectlve ^ 
and was considered by the students to be difficult, the authors assumed, 
that the students vould be **above average** with respect to academic* 
ability, ' * . ' 




* The subjects were administered three conservation taskd in indi- 
vidual interviews. The tasks were the conservation of weight (Elklnd, 
1961), conservation of volume using clay (Elklnd, 1961), and, conservation 
of volume using metal cylinders (Karplus and Lavatelli, 1969), The 
conservation of volume tasks were used as indicators of early formal 
reasoning while the conservation of weight task vas iised to indicate 
concrete reasoning. 

Based upon the results of these tasks, two of the 23 students demon- 
strated no conservation reasoning and were placed Int'Group I, Foui^^ 
students conserved only weight and were placed in Group II, Ten students 
were placed in Group III, and seven students demonstrated correct reason* 
Ing on all three tasks and were placed in Groxip IV, 



Subsequent to administration of ^the three tasks, the subjects were 
taught the regular course of study for approximately one semester^ 
During the semester, six chapter examinations were given by the classroom 
teacher. Each examination consisted of 20-^30 questions selected from the 
BSCS examination item book. Prior to selection all of the items were 
judged to require either concrete or formal^ thought for successful com- 
pletion. Approximately SO percent of each examination was composed of 
questions judged to be formal. The combined reliability coefficient, 
calculated using Che Spearman-Brown spllc-half method (Guilford, 1965), 
was 0.76. The CoCal number of test Items was 149. 
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Several specific criteria were used to categorize the questions 
into a formal or concrete category. Concrete questions, for e^^ample, 
were considered to be questions in which the student was required to 
recall facts, understand concepts defined in terms of familiat objects 
and events, apply a memorized algorithm, establish Qhe-'to-one 
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corre'spondences between two sets of data, and draw conclusions from 
direct observation pr from graphed, data. 

Formal questions required the student to reason hypothetically, use 

theories or idealized models to Interpret data, evaluate results of 

experiments and recognize ambiguous and unambiguoys conditions^ use 

proportional or probabilistic reasoning, and to understand concepts 

defined in terms of other concepts or through abstract relationships, 

*% 

Statistical analysis included the calculation of Pearson product- 
moment correlation coefficients and a one*i^ay analysis of variance. 



Findings 

An examination of the combined chapter tests shows that for both 
concrete and formal examination it^ms, the percentage of successful , 
responses is greater for the group of students who demonstrated more 
conservation responses on the three Piagetian tasks. 

A one-way analysia of variance was used to examine group differ* 
ences, and it was found that group differences for the concrete questions 
reached significance at the 0.10 level (^3^22 " 2*77; p - 0.07). How-" 
ever, group differences for the formal questions failed to reach signi- 
ficance at the 0,10 level (F3^22 " 2.23; p - 0.12). 

The authors also studied the percentages of correct responses on 
the concrete and formal examination items for each group of students 
after the percentages had been corrected for chance success (Guilford, 
1936). Group differences for the concrete items failed to reach signi- 
ficance at the 0.10 level (F^ 22 ' I'S'; p - 0,23^; however, group 
differences for the formal items did reach the 0.10 level of signifi- 
cance (F<j ^2 " 2.95^ p ■ 0.06).. The authors emphasize the finding that 
the nonconserving students. (Group 1) ,did not demonstrate success above 
the level of chance on the formal^ examination items. 

To further analyze the relationship among the conservation tasks 
and the subject matter examination scores, the authors calculated Fearsan 
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product-moment correlation coefficients. All correlations were positive 
and ranged from 0.23 to 0.48. The conservation of weight task corre- 
lated significantly with both the concrete and formal examination ques- 
tions (p<0.10>, while the ^'volume using metal cylinders*' task 
correlated significantly with the formal examination *Squest ions (p<0.05). 

Interpretations 

The prediction that success on the conservation tasks is positively 
^ related to success on the content examinations was partially confirmed 
^as was the prediction that students who were nonconservers of weight would 
not demonstrate success above the level of chance on' examination questions 
• previously classified as "formal operational/' A student 'who exhibits a 
lack of conservation reasoning ability is likely to encounter a great 
deal of difficulty in science courses which dfeal with abstract subject 
matter such as the BSCS Blue Version materials. The fact that a student 
does demonstrate conservation reasoning, however, in no way seems to 
insure his success in such a course. 

It is obvious, that the students who. demonstrated conservation 
responses on all three conservation tasks encountered ^extreme difficulty 
on the BSCS examinations (only 46.0 percent success on the concrete ques- 
tions, and only 22.4 percent succese on the formal questione). In 
relation to this situation, the author^ state that if one can make the 
assumption that the BSCS examinations accurately assess student mastery 
of the course material, then it is clear that this course material 1^ 
probably n4t appropriate for the kind of students in this sample.. It 
is then recommended that these t3rpes of studente should take 'a course 
that involves more familiar and more concrete subject matter* 

It was also stated that the teacher and the students were uncom-* 
fortable with' the BSCS examination items. These higher-level questions 
(application, analysis and synthesis levels) were unlike the type^ of 
question^ with which they were familiar. Although recognising that 
these questions create difficulties, the authors encour^£e,^teachers to 
incorporate them into classroom activities as well as chapter examinations. 
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Unlike placing an emphasis on the recall of factual Information, this 
strategy vDuld place a premium on critical thought. 



' ABSTRACTOR'S ANALYSES 

The relationship between ability to conserve first- and second-order 

quantitative Invariants and ability to respond correctly to questions on 

published BSCS Blue Version examinations Is certainly a relationship worth '> 

examining. In this particular article the Implications^ which were empha*^ 

sized related to appropriate classroom and curriculum activities and ' 

materials. However, In a more general context the discovery of a close 

relationship between an ability to conserve and an ability^ to respond 

correctly to questions on a group-admlnlstered test would be useful as 

a supplement to the time-consuming, Plagetlan-type Interviews. See 

Lawson (1978) for an excellent ^discussion of this ^toplc. 
* * 

' An Interesting aspect of this study was the manner In f^filch the 
teacher allowed the students to redefine the level and typ^^f test 
questions to be used for grading purposes, ly the students were 

given* the BSCS examinations and tliese examinations determined the 
student s grade on the chapter* However, the students were uncomfortable 
with these examinations. The teapber^s solution to {he problem was to 
add some of his own questions to subsequent examinations. At first, 
both his questions and the BSCS questions counted toward student grades; 
^ l^wever, near the end .of th^ semester the teacher added more and more of 
his questions as a factor^ in grading. Of significance was the fact that 
the teacher's questions were all, or .almost' all^ at the knowledge or 
recall level while the BSCS questions were all at the cpmprehenslon, 
application, analysis, or synthesis levels. Qlearly, the students and 
teachers alike were more comfortable with the recall type questions. To 
what e^ent did this **shlft" effect the student's attitudes toward the 
BSCS typ*e of questions? Could this have affected thfi outcome of the 
study?^ ' ' . _ ' 

In^ general the results of ihls study are conslstenl^wlth related 
studies. For example, the finding that the majority of students In 



^chls sample performed below the formal^peracional level Is, as stated^ 
by Che authors^ similar Co the results of a number of previous studies 
(Lawson and'Renner, 1974; Wollman and Karplus,, 1974; McKlnnon and ^ 
Remier,'^ 1971). * . ^ {^-^^—^ 

However^ in the inceresc of academic discussion a few questions 
could be asked and briefly discussed^ First, why did the students who 
were conservers (Group IV) perform so poorly on the examination? One 
possible answer would dictate, a .closer examination of the cognitive 
level of the seven students ^n Group IV. . These students were placed 
into Group IV because they responded correctly to all thr^e Piagetian- 
type tasks; however, the two conservation tasks used in th^ st^udy to 
identify formal operational students are useful in Identifying students 
who deiDonstrate early formal reasoningv therefore^ it is t><^ssi&^e that 
some X^yb^ all) of the students in Group IV 'are not fully formal opera- 
tlonal^ Additional Piagetian tasks such as ^'colorless chemical liquids** 
(Inhelder and Piaget, 1958) or 'Jflexib^^lity of rods'* (Inhelder and 
Piaget, 1956) could have been' included as part of the research to assist 
in the ^iscrimlnat^loft of the various levels of formal opjerational. thought. 

It was stated in the study that"* group differences for the concrete 
questions reached significance; ho%)&ver, group differences for the formal 
questions failed to do so. Did this result hold true for each of trfe six 
examinations? Since^he data for all six examlnati9ns appear to have 
been **lumped** together, there is no way for tlie reader to' answer this 
question. Additional information and/or discussion concerning this 
question vou* have been useful to the reader. 

^Is it possible that ^ome of the test items were incorrectly classi- 
fied? This is possible; however, there is another related q\^estion which 
is, I believe^ more basic and more probable as a potential source of'error. 
For example^ does a specific question demand the same degree of cognitive 
processing from ev^ry person? Xn other words, is it possible for a ^ ^ 
question to be a '^formal'* question for one student but a '*concr^te" ques- 
tion for another student? It' seems to me that this is clearly possible. 
Furthef^ in cases where the two studies have had different experiences 
(read a related newspaper article^ tallced individually with ^e teacher 
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about thfi concept, and et'c), it appears that It would even be probable 
that a gtven question could require different processing by different 
students. This type of '*data^ontamination" would be difficult to \^ 
coTjJtrol; however, it siiould be^cdnsldered in future^research of .this 
^ type. ' ' ^ 

Although this study addresses several concepts and does provide 
teachers with useful "cautions," I feel that one of the main messages 
to classroom teachers comes near the end of the article as an **aside." 
It is here that the authors emphJisized the need fpr teachers to Include 
higher-level questiotis as part of their routine classroom activities. 
Failure to do so leads to an undue emphasis upon factual recall and 
Is counterprp^ctive to sound science instruction. 

^/ : 

\ Suggestions for future research in this specific area would ini^ude 

the following: 

a. Another Piagetian test should be added yhich could assist in 
the identification of full formal operational students. 

b. The study could^e replicated with a larger sample and with a 
more even distribution of males'^ and females. 

c. Consideration stv)uld be given to the possibility that two 
different students will use different mental processes to 
Correctly answer a specific question. ^ 

d. Future studies could be conducted, with Subjects and teachers 
who are "comfortable" with BSCS-type testjit^s. ^ 
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Purpose 

The Investigators of this study did /lot present the problem to be Inves- 
tlgated In terms o^ either questions to be answered or hypotheses to be 
tested. The purpose of the study^ls stated In a narrative form as an 
examination *'of the strategies used by first-grade children to perform 
a serlatlon task with materials varying In length or weight. Also 



examined were the effects on performance of two serlatlon task charac- 
teristics, 
ordered." 



ter^stlcs^ the serlatlon variable and the number of objects to be 



Rationale 



Referring to prior work by Bessemer and ^Ith C1972) and Smith ' (1974) 
tHe Invesrlgators.^se a concept^ta^k ^strategy CCTS) model for' the study 
presented here. . This, model Is*' based upon an assumption that the goals 
of science education Imply an'expectatlon of a transfer of. learning. 
It Is proposed within tl^s mod^l that to facilitate transfer of J^eam- 
Ing It Is. necessary to t^ke Into account the nature of concepts 
Involved, the tasks to be performed, and the strategies by which the 
tasks might be carried out. The CIS model Is presented as an ^clectlc 
posltlofi .directed towards the potential mechanisms of transfer and pro- 
viding a descriptive framework within which systematic research inay be^ 
conducted. ^- 

One potentla]f mechanism of transfer Is based on strategies ^or n^rform* 
Ing tasks. The, assumption Is msd^, that a learner can acqulre^^ Strategy 

■ . . ^ » , ■• ' 



for perfomflag casks. If such a^scrscegy cQuld faclllcace performance 
of the task with new but related concepts^ and^f the strategy Is a 
relevant part of a new strategy for i more complex taskj then therie 
might be facilitation of the performance of the^more complex task. 



Addressing other dimensions of the study the Investigators refer to 
Plagetlan research concerning the development of cognitive structures 
for serlatlon. Major statements drawn from such research are that the 
abl^ty to order on the basis of length develops In most children by 
thfe age of^? (Inhelder and Plaget^ 196A) while the ability to order 
on the basis of weight usually follows one or two years later (Plaget 
and Inhelder^ ,19A1). The number of objects used In the ordering tasks 
led to an assumption by Plaget and Inhelder and by Elklnd (196A) that 
the serAtlon task would be facilitated If a lesser number of objects 
were used prentice (1963) found that five and fifteen elements were 
v^MSler to^i^der than ten elements. * ' 

'Concern for "how*' the child performs the task was a focus of this study 
as well as one by Baylor and Gascon C197A) where It was reported that 
children aged 6 to l^^^^nd to use one of two base strategies and Infre- 
querttly a third for ordering objects by weight using a balance for 
comparison. The investigators mal^e a reference to thelr^'pllot work" 
for the present study which Identified basic strategies essentially 
* Identical io those of Baylor and Gascon, These are presented as^ 

1. The Extreme Valae Selection (EVS) Strategy which Involves 
repeated selection of the unordered object with the greatest 
value and placement of that object next In the voirl^ ^ 

; ^ ■ 

2, - The Insertion (iNS) Strategy which involves repeated random 

sele^ctlA of an unordered object and Insertion Into the h 
ordered foy wherever It belongs, 

,3. The RscBrrangement (RAR) Strategy which Ipvolves the construe- 
tlon ot an approximately Ordered row followed by rearrangements 
to produce ^a correct order. Thls'^ls Indicated as obser ved 
malnl}r^Klth adults, ^ < 



vThere la, unfortunately, no clear reference to the **pllot work" nor 
vhether the basic strategies, as Identified, are' those of ' the Investl* 
gators or those described by Baylor and Gascon. 



Reaearch Design and Procedure 

The basic design used by the Investigators appears to. fit best the 
equivalent materials paradigm as suggested In Campbell and Stanley 
(1966), Thus, MaXoO MbX,0 McXoO MdX40, etc, where: M's Indicate 
specific materials, and HaMc, etc, beings. In ^^mpllng' terms, equal to 
Mb, Md,^ etc; and Xo being the Serlatlon task of length and X,, the - 
serl^itlon task with weight, A set of ten 3/8-lnch wooded dowels which 
varied from 9 to 16,2 cm was used for the serlatlon variable of length, 
A set of. ten weights that varied from 10 to 2100 g was made from 12 oz, 
styrofoam cups filled with differing amounts of paraffin and leadshot, 
Th^se were used for the serlatlon variable of weight and judged by 
hefting, Th^ investigators state that every object In a particular ^ 
set appeared to be the same as the others^ except In the variable of 
interest, - ^ 

* \ ^ 

A sample of 96 children was drawn from four randomly selected ele^en^ 
tary ^chools of Lansing, Michigan, Twenty-four children, wl?h^n' 
average age of 80,5 months, were then randomly selected from the pooled 
first-grade classes within each, of the four schoola. Each child was 
required to order only one set of objects. The sets of objects pre- 
sented to the children differed on the serlatlon Variable (length or 
velght) and the v(6riable of the number of ' objects in a set (4,6,8, and 
10), There were 8 possible setff of objectd and 12 chlldretr (3. from 
each schQol) performing the ordering task with each set. 
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The Investigators provided instructions to the sample of children 
presenting an ordered row />f five objects which the cftlld was aske 
^o physically examine by/looking or hefting. The order of the row and 
the^task instructions we^ then , explained by the investigator, making 
, certain efch child understood. The assigned serlatlon task was then 
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presented to each child.' After a child ordered all objects of the 
assigned set, the actual ranking was recorded/"^ A Kendall^s Tau corre- 
lation was calculated between actual rank and true order. This score 
was referred to as the Task Score (TS) and reflected the accuracy of 
task p^i^formance,' 



The Investigator recorded the sequence and position, of object place*- 
ment as a row of numbers. This Information, along with the TS, was 
used to crcrate several new scores which in' combination were used to 
Infer strategy use. What the ^'new scores^^ were and how they might be 
used was not; Indicated. What Is stated is a general summation which 
suggested that those chlldren-^ shoving a. sequential placement sequence 



and a TS > 0,70 were considered to be uSlng an EVS Strategy. Those 
showing a lack of sequential^ placement and a TS > 0,70 were thought to 
be using an INS Strategy. Those who ordered the objects and then 
rearranged them were considered to exhibit the RAR Strategy If srts]> 
0.70 was also satisfied. The investigators* decision to use a TS y 
0,70 was based on results of pilot work. A TS > 0.90 was thought to 
Indicate a high degree of task accuracy and, where the TS was < 0;70, 
no Inference of Strategy use*was attempted. 



A 4x2x4 factorial design was e^nployed. The four different values of 
number of objects were completely crossed with the two. serlatlon varla* 
bles and the four schools. A three-way analysis of variance (ANOVA) 
was used to test for dlff^f^nces amqng the number of objects and between 
variables of length and weight. Strategy analysis fras u^m to provide 
frequencies of . ude of each strategy for each serlatien^^arlable. 



Findings 



The accuracy of task performance Is tabled and reported as the me^ and 
standard deviation task score (TS) for each cell,* I.e., each group 
three children from eacK school performing an assigned task,. HoiJ^Kgr, 
In the narrative discussion the Investigators present Information about 
Individual chlldrens* TS which are not found In the tabled correlations. 
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ThuSj the Investigators report 42 children^ 30 In length, and 12 in* 
welghtj^who performed^ the serlatlon tasks at a high level of accuracy' * 
(TS > 0.90) with 8 additional children scoring between 0.70 and 0.90. 
It Is stated that all- TS values are distinctly blmodal for both length 
and weight d:ata. 

A slgnlflcapt effect due to the serlatlon variable was^ reported^ from 
the ANOVA analysis, but no significant difference was evident due to 
the number^of objects^ There were no significant main effects for 
school or Interaction effects. None of the ANOVA ^alysls ^ta^t^abled. 

The results of strategy anaiy^t^s were presented In a second table with 
the Investigators reporting that of the 50 children who performed with 
a^TS;^> 0.70, 39 usQd a highly systematic and Identifiable strategy and 
only 11 used an unknoyn method* The EVS strategy was used more fre- 
quently for^welght serlatlon (11 used EVS and 3 used INS) while EVS 
an^ INS were about equally employed with length (10 used EVS and 12 used 
INS^^. Uslng^a Chi square analyses with a Yates correction for low cell 
frequencies, the Investigators found no significant differences regard- 
ing strategy used. 



Interpretations 

/ 

'The Investigators conclude that the blmodal distribution of task scores 
coupled wltl^ the relatively high proportion of successful children vho 
used the recognized strategies reveals a high degree of systematic 
behavior by many flrst-^-grade children. The results also Indicated 
that the investigators* s^rafegy models are quite useful In charac- 
terizing the successful approaches flrst*grade children use In 
perceptually ordering objects on the basis pf leng^ and weight. Hence, 
the Investigators felt that their results confirmed and extended the 
findings of Baylor and Gascom (1974). Also^ that within the ranges 
exanilned, the basic strategies appear relatively stable across both 
the serlatlon variable and the number of objects. 
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It ia, acknowledged that the results confirm the Piagetian time line 
for acquisition of linear ordering and weight ordering abilities and 
the child^s need to acquire an underlying cognitive structure in order 
to comprehend/a task. The investigators did not fimd evidence to 
Support the statement of Inhelder and Pdag^t 0.964) that *'we might have 
found a marked Improvement in the seriation of length had we used fewer 
elementa." ' i 

The investigators present the most important implication' as the 
viability of the strategy to be used as a construct in educational 
theory. That strategy instruction may be practical is based on the 
fact that ^ven young children quite systematically approach some tasks. 



ABSTRACTOR'S ANALYSIS 

There have been many studies which attempted to M^nvestigate the trans*-\ 
fer of learning. The study reviewed here is not attet^t^ing to inves*- 
tigate a psychological theory of transfer of learning but is a 
descriptive rramework utilizing the three dimensions of instruction, 
concept*-task-strategy (CTS) , as the means of facilitating transfer of 
learning. ' This conception of transfer of learning is a newe^ approach 
and the investigators provide a succinct rationale for their study. 
In so doing they have submerged the statement of their problem in this 
rationale. The purpose of the study^^oes not clearly stand out as this 
abstractor believes it should. 



is reference made to a pilot stMdy which preceded the present 



study. There is no clear reference to this pilot study nor is it 
clear as- to which study produced the strategy* mechanisms identified 
as EVS, INS, and RAR; the p-flet study by the investigators or a study 
by Baylor ^nd Gascon. Although Jthese strategies are described, it 
would be helpful to most readers if an example of each was included. 

The rese,arch design developed and used by the investigators appears to 
set the st.age for excellent internal validity. However, In the opinion 
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of this abstractor^ a major flaw arises with what amounts to pre* 
Instruction of the tasks. pre-lnstructlon would Implant a 

strategy la the child's mind when the Investigator presents a serlatlon 
and explains the ordering. If this ^was^^ch^ procedure^ as Interpreted 
from the report ^ then the question ar^es as to how the Inves t Igat or 
arrived at the specific strategy utilized by the child. One may also 
ask^ to what extent was the study biased by such Instruction? 

The Impact of the above on the Task Score and on the ^strategy analysis 
Is also subject to question. How "several new scores" weCe derived and 
what these were Is not clear from the report. As a result It Is diffi- 
cult for* the reader to ascertain how these were used In the strategy 
analysis. It Is also unclear as to whether one or more Investigators 
carried out all of the tasks with all of the children. If more than 
one Investigator was Involved then correlation between observers becomes 
a necessity. As the report stands the reader Is left to assuttie only one 
Investigator was Involved with the children.. 

The Investigators report Task Score results by school for the entire 
sample In Table I. In the narrative discussion the number of children 
receiving s Task Score greater than 0.70 Is based on Individual child- 
ren, not on school results. There Is therefore no agreement between 
the data In the table and^the narrative d^a. This weakness of report- 
ing results would be easily corrected by using one set of data. Table 
II presented "frequency of strategy use" yet the development of the 
rjeported frequencies %s unclear. 

In discussing the results of the study the Investigators refer to the 
blmodal distribution of the Task Scores. In order that clear coimaunl-^ 
cation occurs, fi^rther discussion of this blmodal distribution Is 
warranted. The Investigators couple this blmodal distribution lof Task 
Scores with the "relatively high proportion of successful children who 
used the recognized serlatlon strategies" and conclude that there Is 
"a high degree of systematic behavior by many of the first-grade 
children." If one uses the Investigators' Individual Task Scores^ as 
presented In the narrative, It Is observed that 52 percent of the 
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sattple exceeded a Task Score o£ greater than 0*70, This Is a simple 
BiaJorlCy but hardly a high proportion* If the school Task Scores are 
used» as presented In Table I» one finds that 48 percent of the. sample 
exceeded a Task Score o£ 0*70. This figure produces something less 
than a simple majority. ' The Investigators then conclude that **our 
strategy models are quite useful In characterizing the successful 
approaches first-grade children use In perceptually ordering objects* 
on the "basis of length and weight*^* This Is a dangerous generallza** 
tlon projected beyond the sample tested. It Is acknowledged th^t the 
serlatlon results are compatible with Plaget*s findings and the 
Plagetlan view o^/cognltlve structure. This Is the extent to which 
the study could safety be generalized* 

For the Investigators to hold that the '*most Important linpllcatlon of 
the results Is the viability of the strategy as a construct In 
educational theory'* la seriously clouded by the design procedure of 
pre*lnstructlon of tasks and by l^Jie Laclc o£ clarification of the 
strategy analysis procedures* 

This study, corrected for flaws as seen by this abstractor, could 
provide an empirical basis'^ to substantiate the Inyestlgatbrs* concepts 
task^strategy frainework for transfer of learnings The GTS framework 
Is not only an Interesting approach but appears to provide a sound 
rationale for Instructional research* * ^ 
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Good, Eonald, ec al. "Relationships Between Classroom Behavior and ^ 
Cognitive Development Characteristics in Elementary School 
ChildreiL" by Dennis Sunal. Investigations In Science Education , i 
7(3) :39A4,. 1981, . - 



by 

Eon Good and Charles Ma,t thews 
The Florida State University, 



The "expanded abstract and analysis prepared especlall}^ for X.S.E. 
by Dennls-W. Sunal" seems a bit misguided. Nearly all oC the points 
raised In the analysis centered around the brevity ofpiir 1976 paper 
In JitST. Rather than deal with the validity oC v^^fous points one at 
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a time, we prefer to deal with the general question of how much detail 
Is needed In a research report. 



The purpose of a research report Is to communicate the results of 
findings to colleagues In one's field. Adequate Interpretation of ^ 
these results requires some ^cnowl edge of (at^ ability to understand) 
research design. . If a research report Is of particular Interest to a^ 
reader, and .further Information op research design, etc. Is desired, 
it Is a relatively simple matter to contact the author(s) and request 
the desired Information. To reprint tests and give detailed Information 
about all aspects of a .study such as ours \rauld, quite obviously, re<^re 
a great many pages in a journal. The proper balance betH^en too little 
and too much detail Is largely governed by the ^Itorlal ubard of a given 
journal and ve believe, that , In this case, the JItST ^oancd/has shown 
reasonable judgment In maintaining that balance. 

A few points rals&l by Sunal are rather curious, bul\we 



to them on the assumption that hl^ Intentions were good: 

■C . 

1. The research^eslgn did not Involve pretest measurements becau^ 



such ibeasurements were not needed to answer the main question of 



the* stu^[y^^^namely "Are cognltlvi^haracterlstlcs a significant 
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determinant to children's lesson-*relate<f's^ld3erooTn behaviors 
under TSLS and SSLS conditions?**' ' 

2. The "Interactive effects" of "varying TSLS classrooms" were 
not Invest^lgated because: 

a) there ^were no varying TSLS* classrqpms, and^ 
: b> If there had been It Is'rather difficult to conceive of 
^^Intecatltlve effects" of separate classes. 



3. One-vay analysis of variance was chosen for data analysis 
^ because there waS^mj^V one principle of classification, namely 
the degree of teac^r^S^ructure exhibited In the classroom, 
Multiple analysis of variance assumes two or more distinct ^ 
bases of classification. 

If Sunal or others are Interested In learning more about the SSLS-TSLS 
3tudles conducted as a part of Project LEO 'at Florida State University, 
we will be happy to supply the specific Information requested. 
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